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SYSTEM AND METHOD FOR COMMUNICATING IN A 
POINT-TO-MULTIPOINT DSL NETWORK 

CROSS-REFERENCE TO RELATED APPLICATION 

The present application claims the benefit of U.S. provisional patent application, 
5 serial No. 60/093,540, filed July 21, 1998, which is hereby incorporated by reference in 
its entirety. 



BACKGROUND OF THE INVENTION 
Field of the Invention 

1 0 The present invention generally relates to communication systems, and more 

particularly, to a system and method for communicating in a point-to-multipoint digital 
subscriber line (DSL) network. 



Discussion of the Related Art 

15 In recent years, telephone communication systems have expanded from traditional 

plain old telephone system (POTS) communications to include high-speed data 
communications as well. As is known, POTS communications include the transmission 
of voice information, as well as PSTN (public switched telephone network) modem 
information, control signals, and other information that is transmitted in the POTS 

2 0 bandwidth. 

Prompted largely by the growth in Internet usage, the provision of xDSL services 
to customer premises has proliferated over recent years. In this regard, the descriptor "x" 
preceding the DSL designator is used to broadly denote a variety of DSL services, 
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including ADSL, RADSL, HDSL, etc. As is known, xDSL transmissions are sent to 
customer premises over the same twisted pair cabling as POTS transmission are sent. 
Since xDSL transmissions are communicated in a frequency band that is separate and 
distinct from the POTS frequency band, transmitting both types of signals over the same 
5 cabling (even at the same time), generally is not a problem. Specifically, the POTS 
frequency band is defined between approximately DC and approximately 4 kHz, while 
xDSL frequency bands (although they vary depending upon the specific service) are 
generally defined by a lower cutoff frequency of approximately 26 kHz, and an upper 
cutoff frequency that depends upon the particular xDSL service. As will be used 

1 0 hereinafter, the term DSL will be used interchangeably with the term xDSL, and should 
be construed to generically reference any of the of the various DSL services. 

As is known, DSL is an additional service the customer typically purchases from 
its local service provider. The local service provider typically charges an additional 
service charge for the provision of the service. Until recently, the additional service 

15 charges have been somewhat substantial, resulting in a general limitation of the service to 
business enterprises. However, the services are now becoming more affordable, and 
therefore in higher demand. For many individuals, households, and even small 
businesses, installation charges have often provided a "barrier to entry," in the past. 
However, with the development of standards like G.Lite, certain equipment requirements 

2 0 (e.g., pots splitters at the customer premises) have been eliminated, and therefore 
installation costs reduced. 
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Local area networks (LANs) have also helped reduce the "effective cost" of DSL 
services. In this regard, many small businesses (and even homes with multiple 
computers) implement LANs over which multiple computers can inter-communicate. In 
a LAN environment, a single DSL service/connection may be purchased and configured 
5 to allow all computers on the LAN to have access to the DSL service, and therefore 
access to the Internet or other wide area network (WAN). Although such computer 
configurations have increased the demand for DSL services, and effectively lowered the 
per computer cost for the DSL service, certain shortcomings exist, precipitating the desire 
for improvements in these systems. 
10 To better illustrate, reference is made to FIG. 1 , which is a block diagram 

illustrating a typical LAN configured for connection to a WAN. A typical LAN 10 may 
have a plurality of computers 12, 14, 16, and 18 interconnected for inter-communication. 
To enable this communication across the LAN 10, each computer typically contains a 
LAN card 13, 15, 17, in 19. As is well known, a LAN card provides the facilities in the 
1 5 lower-level's of the OSI model, to enable the computers to inter-communicate. 

Additional facilities and capabilities, however, are conventionally required in order for 
the computers to communicate over a WAN. These additional facilities are provided by 
way of a WAN card 20. As is known, a WAN card provides similar functionality to a 
LAN card, but the voltage levels, protocols, and modulation schemes for communicating 
2 0 over a WAN are different than those for communicating over a LAN. Accordingly the 
hardware associated with the transmission in reception of signals over a WAN versus 
signals over a LAN are different, and therefore different hardware is required. 
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In a typical configuration, however, only a single WAN card 20 is required. A 
single DSL service may be purchased and configured between the wide area network and 
the computer 12 having the WAN card 20. Nevertheless, communications from other 
computers, such as computer 14, 16, or 1 8, may be made over the WAN. For example, if 
computer 14 desires an Internet connection, this connection may be established and 
maintained for the combination of communications between computer 14 and computer 
12 over the LAN, then computer 12 to the WAN, via the DSL service. As is also known, 
each computer in the LAN may be uniquely identified by an IP address, and this IP 
address may be used to direct and channel communications between the WAN and a 
respective computer. Alternatively, computer 12 may be the only computer configured 
with an IP (Internet Protocol) address, and the remaining computers 14, 16, and 18 may 
be identified by sub-IP addresses, making them "invisible" to the WAN, but readily 
identifiable by computer 12, or other computers on the LAN. Using protocols such as 
TCP/IP this communication flow may be established and maintained, in ways are well- 
known to persons of ordinary skill in the art, and therefore need not be described herein. 

While a system, like the one broadly illustrated in FIG. 1, provides effective 
means for reducing the per computer cost of a DSL connection/service, there are 
nevertheless certain shortcomings in this system configuration. For example, this 
configuration is characterized by a single point of failure. Specifically, if the computer 
12 having the WAN card 20 is shut down, or otherwise fails, then the remaining 
computers 14, 16, and 18 on the LAN 10 lose their ability to communicate over the 
WAN. Another problem relates to configurability and user-friendliness of the system. 



Particularly for home environments, and small business enterprises, which cannot readily 
afford a computer specialist, simplicity in system configuration and implementation is an 
important factor. It should be appreciated that the system in FIG. 1 requires a certain 
level of sophistication in installing and configuring the computer 12 having the WAN 
5 card. Further, if operational problems arise, then troubleshooting such a system requires 
a certain level of user sophistication. 

Accordingly, it is desired to provide a networked computer system having the 
single DSL connection/service benefits of the system FIG. 1, but providing greater 
simplicity and user-friendliness from the end-user perspective. 

10 

SUMMARY OF THE INVENTION 

Certain objects, advantages and novel features of the invention will be set forth in 
part in the description that follows and in part will become apparent to those skilled in the 
art upon examination of the following or may be learned with the practice of the 
15 invention. The objects and advantages of the invention may be realized and obtained by 
means of the instrumentalities and combinations particularly pointed out in the appended 
claims. 

To achieve the objects and advantages of the present invention, the present 
invention is directed to a system and method for communicating in a point to multipoint 
2 0 DSL communication network. Preferably, the point to multipoint communication 

network is established in the environment of a home or small office, and the invention is 
realized through a computer that may dynamically establish both LAN and WAN 
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communications. Broadly, the system and method are realized by a computer that is 
configured to assume a role as either a Master or a Slave on a LAN. If the computer is 
the first (or only) computer powered up on the LAN, then it assumes the role of Master. 
In this role, the computer establishes a communication link with a WAN (such as with an 
Internet Service Provider), and directs all WAN communications over the WAN, using a 
WAN frequency and protocol (such as DSL). As other computers join the LAN, then 
WAN communications from those computers are relayed through the Master to the 
WAN. These communications are relayed to the Master using a LAN frequency band. If 
upon power-up, however, another computer is identified as already being on the LAN 
(and configured as a Master), then the computer assumes a Slave configuration. In this 
configuration, all WAN communications are directed to the WAN by way of the Master 
computer, and are communicated to the Master computer using a LAN frequency band. 
Return communications, received from the WAN, however, are broadcast directly over 
the LAN using the downstream frequency band of the DSL service (as opposed to the 
LAN frequency band), where they may be received by the appropriate Slave computer. 

In accordance with one aspect of the present invention a method is provided for 
communicating in a point to multi-point digital subscriber line (DSL) network. The 
method may electrically connect a local loop to customer premises wiring, and establish 
intra-LAN computer communications among a plurality of computers located at the 
customer premises, over the customer premises wiring, in a LAN frequency band, 
wherein one of the plurality of computers is configured as a Master computer and the 
remaining computers are configured as Slave computers. The method may also establish 



a WAN communications link between the Master computer located at the customer 
premises and a line card located at a central office, across the local loop, wherein 
communications between the Master computer and the central office occur in a WAN 
frequency band. Thereafter, the method may direct outgoing WAN communications 
5 from any of the Slave computers to the WAN communications link, via the Master 
computer, and receive incoming WAN communications directly at any of the Slave 
computers. 

In accordance with another aspect of the invention, a communication circuit is 
provided for equipping a computer to communicate over both a LAN and a WAN. The 

1 0 communication circuit comprises WAN communication circuitry for generating signals 
for communication over the WAN in accordance with a predetermined transmission 
frequency and protocol, and LAN communication circuitry for generating signals for 
intra-LAN communication, the LAN communication circuitry configured to generate a 
signal that is transmitted in a frequency band that exceeds the highest transmission 

15 frequency of signals communicated over the WAN. The communication circuit further 
includes logic for carrying out certain functions. Specifically, the circuit may include 
first logic configured to direct outbound WAN communications through another 
computer on the LAN, communicating these communications through another computer 
within a LAN frequency band, and second logic configured to monitor inbound WAN 

2 0 communications and receive directly inbound WAN communications destined for the 
computer. 
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In accordance with a preferred embodiment, the communication circuit may 
further include third logic, operable upon a reset condition, configured to determine 
whether any other computer is presently in communication with the LAN, and fourth 
logic configured to establish WAN communications from the computer within a WAN 
5 frequency band, if the third logic indicates that no other computer is presently in 
communication with the LAN. 



DESCRIPTION OF THE DRAWINGS 

The accompanying drawings incorporated in and forming a part of the 
1 0 specification, illustrate several aspects of the present invention, and together with the 
description serve to explain the principles of the invention. In the drawings: 

FIG. 1 is a block diagram illustrating a prior art LAN network, capable of 
communicating with a WAN, through a single computer. 

FIG. 2 is a block diagram illustrating a network computer system, including 
15 communications circuitry, in accordance with the preferred embodiment. 

FIG. 3 is a flow chart illustrating the top-level functional operation of a computer 
constructed in accordance with one embodiment. 

FIGs. 4A and 4B comprise a flow chart illustrating the operation of a computer 
constructed in accordance with one embodiment of the present invention. 
2 0 FIG. 5 is a flow chart similar to FIG. 3, but illustrating the top-level functional 

operation of a computer constructed in accordance with the preferred embodiment. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Having summarized various aspects of the present invention, reference will now 
be made in detail to the description of the invention as illustrated in the drawings. While 
the invention will be described in connection with these drawings, there is no intent to 
5 limit it to the embodiment or embodiments disclosed therein. On the contrary, the intent 
is to cover all alternatives, modifications and equivalents included within the spirit and 
scope of the invention as defined by the appended claims. 

Turning now to the drawings, reference is made to FIG. 2 which illustrates a 
networking system 100 constructed in accordance with one embodiment of the present 

1 0 invention. The particular embodiment of the system illustrated in FIG. 2 represents a 

computer network in a home or small office environment, having passive termination. In 
a passively terminated system, the wiring from the local loop maintains electrical 
continuity to the standard telephone wiring that is disposed throughout the customer 
premises. As summarized above, the system and method of the present invention offers 

15 enhanced flexibility and significantly reduced complexity from the user standpoint. In 
this regard, a computer 1 12 embodying the present invention may be plugged into a 
standard phone jack for communication across both a local area network that is 
established within the customer premises, as well as a wide area network, which includes 
the local loop as well as other portions of the PSTN. From the user standpoint, a second 

2 0 computer 1 14 embodying the present invention may be plugged into a separate phone 
jack somewhere within the customer premises, and the two computers automatically 
recognize one another and establish LAN communications across the wiring within the 
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customer premises. The first computer that is powered up also establishes WAN 
communications with the central office 101 over the local loop. In the preferred 
embodiment, the WAN communications will be in the form of DSL communications. 
However, other forms of communications or services may be utilized, consistent with the 
scope and spirit of the present invention. 

Each subsequent computer that is plugged into a phone jack within the customer 
premises establishes communication with the remaining computers therein across the 
LAN. Any communications that must be made across the WAN, proceed through the 
first computer that is powered up. Therefore, subsequently connected and powered up 
computers communicate across the WAN by relaying their communications through the 
first computer that is powered up. As will be described in more detail below, during 
power-up, this first computer configures itself as a "master", while subsequently powered 
up computers configure themselves as "slave" computers. Nevertheless, from a user 
standpoint, each computer that is powered up recognizes the other computers that are 
powered up and exist on the local area network (i.e., within the customer premises), as 
well as recognizing that each has access to the wide area network (e.g. , the Internet). The 
fact that communications may be relayed through a secondary computer is transparent to 
the user. 

To more particularly describe this configuration and operation, the essence of the 
present invention is preferably embodied in a circuit 1 10 that is included within a 
computer 1 12. The circuit 110 may be provided in the form of a circuit card that may be 
plugged into a motherboard via edge connector 1 1 1 , or alternatively, may be embedded 
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within the circuitry that may be provided on the motherboard, for example, of a computer 
1 12. Although not specifically illustrated, additional computers 1 14 and 1 16 will 
preferably include circuitry identical to the circuit 110. 

The circuit 110 of the present invention includes the capability to communicate 
both over the WAN (e.g., DSL communication) as well as over the LAN. In accordance 
with the preferred embodiment, the communications that take place over the LAN are in a 
frequency band that is much higher than the highest frequency of the WAN 
communications. In terms of actual frequencies, the actual frequencies may vary. As is 
known, higher frequency signals become attenuated over a shorter span of cable than 
lower frequency signals. Many local loops cannot support DSL signals above 1.5 MHz 
in frequency. Therefore, the upper frequency boundary for the DSL or WAN signals may 
be approximately 1.5 MHz. In contrast, the frequency band for the local area network 
signaling may exist, for example, in a frequency range extending from approximately 4 
MHz to 8 MHz. As will be appreciated, signals in this frequency range may be freely 
communicated within the wiring spans of a customer premises, without notable 
attenuation. However, once these signals are directed out onto the local loop they 
become rapidly attenuated, and are virtually negligible in amplitude by the time they 
reach the central office. Diagrams illustrating these signal spectra are designated by 
reference numerals 122 and 124. Specifically, diagram 122 represents the signal spectra 
within a customer premises while diagram 124 represents the signal spectra at or near the 
central office 101. 



As is observed, each of the signal spectra include three frequency bands 125, 126, 
and 1 27 (at the customer premises) and 1 3 1 , 1 32, and 1 33 (at or near the central office) 
that are virtually identical. In this regard, the frequency band denoted by reference 
numerals 125 and 131 extends from approximately DC to approximately 4 kHz and 
5 carries the voice band signals (also referred to as pots band). The frequency band 

denoted by reference numerals 126 and 132 carry signals transmitted from the customer 
premises in the direction of the central office (often referred to as the upstream signal 
band of a DSL communications). The frequency band denoted by reference numerals 
127 and 133 typically has a wider bandwidth than the frequency band 126, 132, and it 
1 0 carries DSL communications from the central office toward the customer premises (also 
referred to as downstream traffic). Finally, the frequency band denoted by reference 
numerals 128 and 134 is the frequency band that carries the local area network signaling. 
As represented in the diagrams 122 and 124, the amplitude of frequency band 134 near 
the central office 101 is much attenuated from the frequency band 128 within the 
1 5 customer premises. 

In keeping with the description of the preferred embodiment, the circuitry 110 
will typically comprise a line driver circuit 142, responsible for interfacing with the 
telephone line, which will include analog circuitry that is configured to both drive and 
receive the signals (both WAN and LAN) carried across the wiring of the customer 
2 0 premises. Additional circuitry may include a CPU or DSP 144 that is configured to 
perform the primary processing tasks of the circuit 110. Finally, the circuit 110 may 
include a memory 146, that may include both RAM and ROM, and is disposed in 
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communication with the DSP or CPU 144. As should be appreciated, a variety of 
functions (discussed below) may be provided to enable the circuit 1 10 to perform various 
functions, in accordance with the present invention. This functionality may be designed 
directly into the hardware of the circuitry 1 10, or alternatively may be provided in the 
5 form of microcode, which may be stored within the memory 146. Alternatively, the 
circuitry 1 10 may be provided in a single ASIC (application specific integrated circuit), 
or some combination between an ASIC and analog circuitry comprising the line driver 
circuit 142. 

To further illustrate certain features of one embodiment of the invention, by 
1 0 reference to various functional or logic segments that may be provided as a part of the 
circuitry 110, reference numeral 150 denotes a portion of memory 146 that may include 
microcode for carrying out various functions and features. Again, it should be 
appreciated that these functions or features need not be necessarily implemented in 
microcode, but may be implemented in other ways as well, such as dedicated circuitry. A 
15 first segment 152 is denoted as "LAN signal generation." This segment may be 

configured to generate the LAN signals for intercommunication with other computers 1 14 
and 116 across the local area network. In one embodiment, the LAN spectrum may 
extend from approximately 4 MHz to approximately 8 MHz. Within this frequency band, 
however, the LAN signal may be communicated in accordance with a protocol that will 
2 0 be recognized by the other computers 1 14 and 1 1 6. The particular protocol that is 
selected for intercommunication may vary, consistent with the scope and spirit of the 
present invention. Indeed, in accordance with the broad concepts of the invention, a 
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variety of protocols can be used, and therefore a specific protocol need not be described 
herein. 

Similarly, a logic segment 154 may be provided for generating the WAN signal, 
which, as illustrated in diagrams 122 and 124, communicates at a much lower frequency 
range. Like the LAN signal, the protocol or line coding of the WAN signal may vary, 
consistent with the invention. For example, in DSL communications popular line codes 
include CAP (carrierless amplitude phase modulation), QAM (quadrature amplitude 
modulation), 2B1Q (two binary one quaternary) and DMT (discrete multi-tone). In 
addition, there are a variety of DSL protocols (as previously mentioned), such as ADSL, 
RADSL, HDSL, SDSL, etc. It should be understood that the circuitry conventionally 
implemented in, for example, a DSL transceiver will be included within the circuitry 110. 
The implementation of such circuitry will be appreciated by persons skilled in the art, 
and need not be described herein. 

Two other logic segments are denoted as "master configuration" 156 and "slave 
configuration" 158. In accordance with a fundamental aspect of the present invention, 
when a first computer 1 12 is powered up, it configures itself as a "master" computer. In 
accordance with one embodiment of the present invention, when a computer 1 12 is first 
powered up it may broadcast a message within the LAN frequency band 128, which 
message is communicated to all other computers capable of listening to the LAN 
transmissions. Assuming no other computers are powered up, then no answer is made to 
this "broadcast" message. After a time-out period, the computer 1 12 which transmitted 
the broadcast message assumes that it is the first, and only, computer on the local area 
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network, and it configures itself as a master. As a part of this configuration, the computer 
1 12 establishes a communication link with the central office 101, via WAN 
communication. As is known, this initial startup period involves certain signal training, 
including the generation of coefficients for error correction coding filters, equalizers, etc. 
5 and this training will be understood by persons skilled in the art. Once the computer 1 12 
is powered up, the circuit 1 10 may communicate on an as needed basis over both the 
LAN and the WAN. Of course, these communications will necessarily be controlled at a 
higher level within the OSI model (such as the application level). 

Once powered up and configured, the circuit 110 will also monitor the phone line 

1 0 for incoming communications, both within the WAN spectra as well as the LAN spectra. 
By way of further illustration, when a second computer 114 connected to the LAN is 
powered up, that computer will transmit a "broadcast" signal within the LAN spectra 128 
to determine whether any other computers exist. Upon sensing this broadcast message 
from another computer, computer 1 12 may transmit a reply (again within the LAN 

15 spectra 128). In this reply message, the computer 1 12 informs the computer 114 that it is 
the "master" of the local area network. Therefore, the computer 114 recognizes that it 
need not establish WAN communications with the central office 101 {e.g., no coefficient 
training, etc.). Instead, whenever a user of the computer 114 desires communication over 
the WAN {e.g., Internet communications), those communications may be routed via LAN 

2 0 spectra 128 from computer 1 14 to computer 1 12. The computer 1 12 may then relay these 
communications via WAN spectra 126 and 127 to the central office 101 . When 
responsive communications are received from the central office 101, however, they may 
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be broadcast across the LAN (within the downstream frequency band) and received 
directly by computer 114. It should be understood that outgoing WAN communications 
must be broadcast through the Master computer, due to the u always on" nature of DSL. 
That is, once the Master computer has established a DSL communication link with a 
5 service provide, then that link is maintained. Thereafter, outgoing communications from 
the LAN must be routed through the Master computer. If the LAN is configured in a 
passive LAN configuration, however, incoming communications may be received 
directly by the requesting computer, and need not be directed through the Master. 
Although the Master computer may provide appropriate acknowledgement signaling to 

1 0 the WAN, it need not retransmit the received communication over the LAN within the 
LAN frequency band. 

It should be appreciated that allowing the various Slave computers to monitor the 
downsteam frequency band for communications that are destined for them, achieves 
improved efficiency in the utilization of the LAN frequency band. That is, a system 

1 5 constructed in this fashion utilizes less bandwidth in the LAN frequency band, thereby 
allowing more of this bandwidth to be utilized for intra-LAN communications. 

As other computers within the local area network are powered up, they may issue 
similar broadcast messages to determine whether other computers are presently up and 
running on the local area network. In continuing with the example, assume that computer 

20 1 1 6 is powered up. It transmits over the LAN spectra a broadcast message, and receives 
replies from both computers 1 12 and 1 14. The reply from computer 1 12 indicates that it 
is presently configured as the master, so that all communications destined for the WAN 
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must be communicated through computer 112. Computer 114 responds by informing 
computer 116 that it is also sharing the LAN, and is configured as a slave. In this way, 
the software executing on computer 1 16 may readily recognize the other computers that 
are on the network, for intranetwork communications. 
5 Consistent with one embodiment of the invention, additional logic segments may 

be provided. For example, one segment 166 may be configured to detect the loss of a 
master. Suppose, for example, that the user of computer 112 shuts that computer down, 
or alternatively the computer crashes. The remaining computers 1 14 and 1 16 on the local 
area network should be able to detect the loss of this master and then reinitiate a 

10 proceeding to "elect" a new master. Likewise, another logic segment 168 should be 
provided to perform a "reconfiguration" in response to the election of a new master. 
There are a variety of ways that this election may take place, and one will be discussed in 
connection with the flow charts below. 

As will be further understood by persons skilled in the art, a telephone 170 may 

15 be plugged directly into a phone jack, as is conventionally done. Preferably, a low-pass 
filter 172 may be connected between the telephone 170 and phone line to reduce noise (in 
the form of intermodulation products) that may sometimes be present on the telephone 
within the audible range, due to higher frequency signals being communicated across the 
LAN. 

2 0 Having provided a top level description of a system constructed in accordance 

with the present invention, reference is now made to FIG. 3, which is a flow chart 
illustrating the top level functional operation of a computer constructed in accordance 



17 



with one embodiment of the invention. In accordance with one embodiment of the 
invention, after power-up a computer communicates a broadcast message over the local 
area network to effectively announce its presence or existence on the network (step 202). 
The computer may then wait for a reply (or replies), which may be received during a 
5 predetermined time out period (step 204). If no acknowledgement or reply is received, 
then the computer configures itself as a master (step 206) and proceeds to establish 
communications over the WAN (step 208). Thereafter, and for the time period that the 
master remains active, it monitors local area network traffic to identify other computers 
that establish connection and communication to the local area network, and informs them 

1 0 of its master status, and manages the various LAN/WAN communications (step 210). 

If, however, the broadcast message of the computer is acknowledged (step 204) 
by one or more computers on the local area network, then the computer configures itself 
in a slave configuration (step 212). Thereafter, outgoing WAN communications for that 
computer take place by first communicating through the master (step 214). The computer 

15 will effectively continue operating in that loop until it is powered down. 

Reference is now made to FIGs. 4A and 4B, which illustrates the same general 
functionality illustrated in the flow chart of FIG. 3, but providing further detail with 
regard to one embodiment of the present invention. More particularly, upon power-up, a 
computer may broadcast a "jamming" message within the LAN frequency spectra to 

2 0 announce its presence on the LAN (step 302). At step 304, the computer may wait for a 
predetermined period of time to determine whether its broadcast message is answered by 
any other computers on the local area network. If not, it configures itself as a master and 
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establishes a WAN connection with the central office (step 306). After configuration, the 
master computer monitors the LAN for broadcast messages of other computers that 
power-up and become connected to the LAN. After identifying such other computers, the 
master manages the communications with the other computers over the LAN, as well as 
5 handling all outgoing WAN communications for the various slave computers (step 308). 
Another feature that may be desired, is the handling of various errors and/or the removal 
of slave computers (step 310). 

In one scenario, as various computers are purposely shut down by a user, they 
may broadcast a message to the network telling all other computers that they are being 

10 shut down, and therefore leaving the network. This allows applications running on the 
various computers to recognize that the computers being shut down are no longer 
accessible over the LAN. Alternatively, if one of the other computers crashes, a segment 
may be provided for recognizing this condition. One way in which this feature may be 
implemented is simply by recognizing the absence of a computer. Once all computers are 

15 operational and communicating across the LAN, each may transmit a periodic signal 
simply for the purpose of informing all other computers that it is still present on the 
network. If this periodic signal is not received by the other computers, then the other 
computers may assume this condition to indicate that the computer is no longer present 
on the LAN. In a similar fashion, if the present computer is directed to be shut down 

2 0 (i.e. , by a user directing an application program) then it may be configured to announce 
this to the other computers on the LAN and either dedicate a new master (step 312), or 
allow the remaining computers to designate a new master. 
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Returning to the evaluation of step 304, if the computer receives a reply to its 
broadcast message, then it configures itself as a slave device (step 314). Thereafter, it 
communicates over the LAN in the same fashion as the other computers on the LAN, 
using the high frequency LAN spectra (step 316). Also, it directs all WAN 
5 communications through the master. Various mechanisms may be provided for a 
computer configured as a slave to detect an error in communication or otherwise 
recognize the need to dedicate a new master. More specifically, a computer may receive 
a direct signal (like the one generated by step 312) from another master indicating that it 
is being shut down or is otherwise disconnecting from the local area network. 

1 0 Alternatively, a computer may broadcast a message for communication to the WAN and 
never receive a response. Further still, the computer configured as a slave may send a 
periodic signal to the master and wait for an acknowledgment as a means for determining 
the continued presence of the master. Notwithstanding the particular mechanism 
implemented, a mechanism may be implemented to detect an error in communication 

15 with the master (step 3 1 8). Upon detecting an error, the computer may be configured to 
perform a reconfiguration (step 320). If, during this reconfiguration, the computer 
determines itself to be reconfigured as a master, then it proceeds to step 306 and 
continues operating in the manner described above. Alternatively, if the computer again 
determines itself to be configured as a slave device, it proceeds to step 314 and continues 

20 as described above. 

There are a variety of ways that this reconfiguration feature may be implemented. 
One way is simply to allow whatever computer may detect the loss of the master to 
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broadcast a signal requesting recognition as the "new master". If it receives 
acknowledgment back from the various other computers on the local area network, then it 
may reconfigure itself as a master. Otherwise, if it receives an acknowledgment, 
particular to the affect that another computer has configured itself as a master, then it may 
5 configure itself as a slave. 

FIG. 4B illustrates another way of implementing this reconfiguration feature, so 
as to minimize "collisions" as multiple computers transmit a broadcast message at the 
same time, may be to set an internal timer with a random number (step 322). While the 
timer is timing down, the computer could monitor LAN communications to determine 

1 0 whether another computer transmits a broadcast message requesting acknowledgment as 
a master (steps 322 and 323). If another computer has transmitted such a broadcast 
message, then the computer reconfigures itself as a slave. Alternatively, if no other 
message is received when the timer times down, then the present computer broadcasts a 
message to become the master (step 324). The computer may then wait to see if it 

15 receives acknowledgments, and if so, configures itself as a master. With regard to the 
step of receiving acknowledgments, it should be appreciated that if no communications 
are received at all, then the computer may assume that no other computers are on the 
network, and therefore configure itself as a master. 



20 An Alternative Configuration 

It will be appreciated that what has been described above is a relatively top level 
architecture and function of a system and method for accommodating a point to 
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multipoint LAN (e.g., a DSL) network, while facilitating intracomputer LAN 
communications in, for example, a home or small office environment. That configuration 
operated by establishing a single Master computer on the LAN, and a plurality of Slave 
computers. Intra-LAN communications take place within a LAN frequency band, which 
5 is above the highest WAN frequency. In a passively terminated environment (i.e. , LAN 
is directly connected to local loop), the higher frequency LAN communications are 
substantially attenuated before reaching a central office (distal end of local loop). In the 
previously-described embodiment, WAN communications from the central office were 
received by the Master computer, then rebroadcast over the LAN in the LAN frequency 
10 band. 

In an alternative configuration, however, the downstream communications (Le., 
communications from the central office) could be received directly by the appropriate 
Slave computer. Specifically, in a passive LAN/WAN termination, the WAN 
communications from the central office, may be place directly on the LAN, within the 

15 WAN frequency band. Since the LAN frequency band and the WAN frequency band are 
non-overlapping, there is no interference between the two communications. Although 
upstream WAN communications (from a Slave computer) must be directed through the 
Master computer (due to the always on nature of DSL), downstream WAN 
communications may be received directly by the relevant Slave computers. 

20 To illustrate this concept, reference is again made to FIG. 2. Consider a user on a 

Slave computer 114 that is using the computer 1 14 to carry on Internet communications. 
Generally, a user of computer 1 14 will issue a request (through a URL), and a remote 



22 



computer will provide a response to the request, wherein the response usually includes 
HTML code that is interpreted by a browser running on computer 1 14 and displayed on 
the display. As is known, TCP and IP combine to define a port number for a given 
outgoing communication {e.g., Request). The incoming communication {e.g., Response) 
that is associated with the outgoing communication includes this port number. Therefore, 
computer 1 14 may monitor traffic within the WAN frequency band {e.g., the downstream 
DSL frequency band), to watch for traffic that includes a port number that corresponds to 
a request issued by that computer. Computer 1 14 may ignore other traffic within this 
frequency band, as being traffic intended for another computer on the LAN. It should be 
appreciated that allowing computers on the LAN to utilize the WAN frequency band in 
this way, conserves the LAN frequency band. 

With regard to this alternative embodiment, reference is made to FIG. 5. This 
figure closely corresponds to FIG. 3. Therefore, only the differences between the figures 
will be discussed, and the previous discussion may be referenced with regard to the 
portions of FIG. 5, which were described in connection with FIG. 3. Specifically, in FIG. 
3, step 214 indicated that all WAN communications were directed through the Master 
computer. In contrast, FIG. 5 illustrates, in steps 216 and 218, that all outbound 
communications are directed through the Master computer. However, the Slave computer 
monitors the WAN frequency band for inbound communications for communications that 
are destined for the Slave computer. Any such communications may be received directly 
by the appropriate Slave computer. 



The embodiment or embodiments discussed herein were chosen and described to 
provide the best illustration of the principles of the invention and its practical application 
to thereby enable one of ordinary skill in the art to utilize the invention in various 
embodiments and with various modifications as are suited to the particular use 
5 contemplated. All such modifications and variations are within the scope of the invention 
as determined by the appended claims when interpreted in accordance with the breadth to 
which they are fairly and legally entitled. 
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What is Claimed is : 

1 . A method for communicating in a point to multi-point digital subscriber 
line (DSL) network, comprising the steps of: 

electrically connecting a local loop to customer premises wiring; 

establishing intra-LAN computer communications among a plurality of 
computers located at the customer premises, over the customer premises wiring, in a 
LAN frequency band, wherein one of the plurality of computers is configured as a Master 
computer and the remaining computers are configured as Slave computers; 

establishing a WAN communications link between the Master computer 
located at the customer premises and a line card located at a central office, across the 
local loop, wherein communications between the Master computer and the central office 
occur in a WAN frequency band; 

directing outgoing WAN communications from any of the Slave 
computers to the WAN communications link, via the Master computer; and 

receiving incoming WAN communications directly at any of the Slave 

computers. 

2. The method as defined in claim 1 , wherein the step of directing outgoing 
WAN communications further includes communicating outgoing communications from a 
Slave computer to the Master computer using a LAN frequency band. 
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3. The method as defined in claim 2, wherein the LAN frequency band is 
located at a higher than range that the WAN frequency band. 

4. The method as defined in claim 1, wherein the WAN frequency band is a 
DSL frequency band. 



5. The method as defined in claim 1, wherein the WAN frequency band more 
specifically comprises an upstream frequency band and a downstream frequency band. 

6. The method as defined in claim 5, wherein the step of receiving incoming 
WAN communications includes monitoring, by the Slave computers, communications 
over the customer premises wiring within the downstream frequency band. 
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7. A communication circuit for equipping a computer to communicate over 
both a LAN and a WAN comprising: 

WAN communication circuitry for generating signals for communication 
over the WAN in accordance with a predetermined transmission frequency and protocol; 

LAN communication circuitry for generating signals for intra-LAN 
communication, the LAN communication circuitry configured to generate a signal that is 
transmitted in a frequency band that exceeds the highest transmission frequency of 
signals communicated over the WAN; 

first logic configured to direct outbound WAN communications through 
another computer on the LAN, communicating these communications through the another 
computer within a LAN frequency band; and 

second logic configured to monitor inbound WAN communications and 
receive directly inbound WAN communications destined for the computer. 



27 



8. The system as defined in claim 7, further including: 

third logic, operable upon a reset condition, configured to determine 

whether any other computer is presently in communication with the LAN; 

fourth logic configured to establish WAN communications from the 

computer within a WAN frequency band, if the third logic indicates that no other 

computer is presently in communication with the LAN; 
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9. In a computer having both WAN and LAN communication circuitry, 
wherein WAN communication circuitry generates signals for communication over a 
WAN in accordance with a WAN frequency and protocol and LAN communication 
circuitry generates signals for intra-LAN communication in accordance with a LAN 
frequency and protocol, a method for configuring a computer to communicate over both a 
LAN and a WAN comprising the steps of: 

detecting whether another at least one other computer is communicating 

with the LAN; 

configuring the computer as a Slave computer on the LAN, if at least one 
other computer is detected as being in communication with the LAN; 

communicating all outbound WAN communications through a Master 
computer, using the LAN frequency to communicate the outbound communications from 
the Slave computer to the Master computer; 

monitoring communications over the LAN within the WAN frequency 
band for communications destined for the Slave computer; and 

receiving appropriate inbound WAN communications directly. 

1 0. The method as defined in claim 9, wherein the LAN frequency band is 
located at a higher than range that the WAN frequency band. 

1 1 . The method as defined in claim 9, wherein the WAN frequency band is a 
DSL frequency band. 
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12. The method as defined in claim 9, wherein the WAN frequency band more 
specifically comprises an upstream frequency band and a downstream frequency band. 
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ABSTRACT OF THE DISCLOSURE 

The present invention is directed to a system and method for communicating in a 
point to multipoint DSL communication network. Preferably, the point to multipoint 
communication network is established in the environment of a home or small office, and 
the invention is realized through a computer that may dynamically establish both LAN 
and WAN communications. Broadly, the system and method are realized by a computer 
that is configured to assume a role as either a Master or a Slave on a LAN. If the 
computer is the first (or only) computer powered up on the LAN, then it assumes the role 
of Master. In this role, the computer establishes a communication link with a WAN (such 
as with an Internet Service Provider), and directs all WAN communications over the 
WAN, using a WAN frequency and protocol (such as DSL). As other computers join the 
LAN, then WAN communications from those computers are relayed through the Master 
to the WAN. These communications are relayed to the Master using a LAN frequency 
band. If upon power-up, however, another computer is identified as already being on the 
LAN (and configured as a Master), then the computer assumes a Slave configuration. In 
this configuration, all WAN communications are directed to the WAN by way of the 
Master computer, and are communicated to the Master computer using a LAN frequency 
band. Return communications, received from the WAN, however, are broadcast directly 
over the LAN using the downstream frequency band of the DSL service (as opposed to 
the LAN frequency band), where they may be received by the appropriate Slave 
computer. 
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